iv

Acronyms and abbreviations
AIDS
Executive Summary
In order to address the new challenges posed by Tuberculosis in the face of the HIV epidemic and the socio-economic environment, Kenya, through the Ministry of Public Health and Sanitation, the Division of Leprosy, Tuberculosis and Lung Disease (DLTLD), has identifi ed eff ective coordination of TB control activities, stronger collaboration between TB and HIV control programmes in order to promote delivery of integrated TB/HIV services, and health care worker training and support to promote early care seeking and adherence to treatment at community level and bett er TB case management by health care providers among the key interventions.
Under the USAID funded FRONTIERS program, the Population Council conducted a study in six health facilities in Western Kenya that demonstrated that screening for TB within antenatal care (ANC) sett ing is feasible and acceptable among the service providers. These fi ndings led to the introduction of TB screening in ANC services. However, a major challenge remains although TB detection is encouraged among ANC clients within the Maternal and Child Health (MCH) clinics in the country, providers in these sett ings fail to appreciate the need for a continuum of care from pregnancy through to post-natal period. The Ministry of Health (MOH) guidelines on postnatal care (PNC) also do not focus on TB detection and its management for mothers and their babies. In order to address this gap, APHIA II Operations Research Project developed and tested an intervention to improve TB screening, case detection, treatment and care among postnatal women. The intervention involved four major complementary activities implemented over a period of six months (February to July 2010) in fi ve facilities in Nairobi Province:
Developing and pretesting materials • Improving provider knowledge on TB integration into PNC • Reorganizing client fl ow • Support supervision and strengthening data management • The intervention was evaluated using a pre and post-design. The key fi ndings were as follows:
Improving provider knowledge on TB integration into PNC: Ninety-two (92) service providers from the fi ve intervention sites were trained using the new materials, in addition to the MOH-DRH Targeted Postnatal Care Orientation Package. The training was conducted in four groups with each lasting fi ve days. A pre and post test exam showed improvement in provider knowledge --40% at pre test to 100% during the post test.
Screening for TB among PNC Clients:
A comparative analysis of client-provider interaction at baseline and endline demonstrates a signifi cant increase of TB screening among PNC clients -66% of clients were screened for at least one of the symptoms, compared to 4% at baseline.
vi TB case detection, treatment and referral among postnatal mothers: Of 12,604 PNC clients screened for TB, only 15 (0.11%) were suspected to have TB, based on the screening tool. All 14 clients suspected to have Pulmonary TB were immediately referred to the laboratory for sputum specimen collection and test. Twelve of these were confi rmed to have TB and referred to TB clinic within the respective facility for treatment.
Eff ect of integration of TB screening into PNC on quality of care: Quality of care for integrated PNC and TB screening signifi cantly improved. A comparison of baseline and endline scores across 10 components namely, (1) history taking, (2) obstetric history taking, (3) counseling on maternal danger signs, (4) counseling on neonatal danger signs, (5) physical observation and examination, (6) counseling and testing for STI and HIV, (7) Mother's self care, (8) FP counseling, (9) continuity of care, and (10) TB screening showed that the project interventions had a highly signifi cant eff ect on all 10 components of PNC.
The fi ndings demonstrate that it is feasible to use PNC services as a platform for TB screening and case detection. However, the actual cases detected to have TB were extremely low even though the facilities were located in areas expected to have high prevalence. It might be important for program managers and policy makers to decide whether routine TB screening in RH services is justifi able, given the very low cases of TB detected. Strategic considerations on whether to or not to integrate TB into RH services may need to be based on good epidemiological data on TB in Kenya. A policy debate on whether to link TB services with RH services is necessary before full scale-up of this intervention.
Background and Statement of the Problem
Tuberculosis (TB) remains a major public health problem globally, with an estimated one third (1.86 billion) of the world's population infected. TB kills more adults than malaria and is one of the leading causes of mortality among women of reproductive age worldwide.
1 Kenya is ranked 13 th among the 22 high burden countries that collectively contribute to about 80% of the world TB cases. Incidence of the disease increased almost ten times over the last 20 years mainly due to HIV/AIDS pandemic, poor socio-economic status especially in overcrowded slum dwellings in urban and peri-urban areas, and limited access to health services (DLTLD, 2009). The disease accounts for over 145,000 discounted life years lost in the country with the situation being worse for females in the reproductive age group. 2 The Division of Leprosy, Tuberculosis and Lung Disease (DLTLD) has identifi ed TB case fi nding and provision of effi cacious chemotherapy as the mainstay of the TB control activities (DLTLD, 2009). The aim of TB screening is to diagnose and treat cases as early as possible, mainly through passive case fi nding and contact tracing.
According to Pillay et al. (2004) 3 , tuberculosis is the most common HIV-1-related disease and the most frequent cause of mortality in young women in high prevalence regions. Tuberculosis and HIV-1 are independent risk factors for maternal mortality and adverse perinatal outcomes, and in combination have a greater impact on these parameters than their individual eff ects. In referral health centres in southern Africa, around one-sixth of all maternal deaths are due to tuberculosis/HIV-1 co-infection. About one-third (37%) of HIV-1-infected mothers with tuberculosis are severely immuno-compromised, with CD4 counts of fewer than 200 cells/microL, compared with 14-19 percent in mothers recruited into major mother-to-child intervention trials in Europe (ibid). Babies born to mothers with tuberculosis/HIV-1 co-infection also have higher rates of prematurity, low birth weight, and intrauterine growth restriction. Transmission rates of HIV-1 from mother to infant are around 25-45 percent in resource-limited sett ings, while that for mother-to-child-transmission of tuberculosis is 15 percent within 3 weeks of birth. These fi ndings led to the introduction of TB screening in ANC services. Although TB detection is encouraged among ANC clients within the Maternal and Child Health (MCH) clinics in the country, providers in these sett ings fail to appreciate the principle of continuum of care from pregnancy through to post-natal period. The Ministry of Health (MOH) guidelines on postnatal care (PNC) do not focus on TB detection and its management for mothers and their babies.
The recommended package of services only includes three scheduled visits whose consultations emphasize the identifi cation of danger signs or disease that contribute directly to maternal and neonatal death. Although counselling for HIV is recommended as part of the standard postnatal care package, litt le eff ort has been made to increase detection of TB among HIV-positive mothers and their babies, even though it has been established that at least one out of every eight (13%) HIV-positive patients is co-infected with TB (KAIS, 2007) . This lack of integration of TB in PNC implies a missed opportunity for screening for the disease among mothers and their babies, despite it being a public health concern even in the absence of HIV. Utilizing PNC services to screen for TB therefore provides a platform for early case detection and management of the disease.
In order to address this gap, the APHIA II Operations Research (OR) project conducted a study to determine if PNC providers, in addition to providing routine postnatal care services, could also screen and assess the client's need for TB services and refer suspected cases for management. A key hypothesis of the project is that the introduction of TB screening in the postnatal clinic will signifi cantly increase: (1) the proportion of women detected to have TB during postnatal period, (2) the proportion of HIV-positive women screened for TB, and (3) the number of women being treated jointly for active TB and HIV. The project responds to the World Health Organization's (WHO) STOP TB strategy, and the MOH's intensifi ed TB case fi nding in prevention and control of the disease as well as repositioning PNC within the DLTLD and Division of Reproductive Health (DRH) respectively.
Project Objective
The overall objective of the project is to improve access to care and treatment for TB for postnatal women and their babies. Specifi cally, the project sought to:
Improve procedures and protocols for TB and PNC services through 1) strengthening linkages that improve quality of care; Improve knowledge about TB among health workers providing PNC 2) services, and strengthen their capacity to detect TB in postnatal women, and to refer and/or manage suspected cases; Improve the referral mechanism for managing and treating TB among 3) postnatal women and their babies exposed to TB infection; and Evaluate the eff ect of the intervention on integrating TB screening and case 4) detection, and overall quality of care for PNC services.
Project Design
The project used a pre-and post-intervention design with no control group. It was implemented between March 2009 and August 2010 in fi ve health facilities located in the low income areas of Nairobi, which are also known to have relatively high prevalence of both HIV and TB. These included Pumwani Maternity Hospital (the largest maternity hospital in East and Central Africa), Mathare North Health Centre, Kayole Health Centre, Langata Health Centre, and Mbagathi District Hospital. The project was preceded by a formative assessment in the form of consultations with DRH, DLTLD, APHIA II Nairobi, the Provincial Medical Offi cer (PMO) -Nairobi, the Medical Offi cer of Health-City Council of Nairobi, and facility in-charges to obtain information on whether the facilities were providing TB and PNC services as part of the routine services. The discussions aimed at examining the existing linkages and referral mechanisms between PNC and TB services, as well as the availability of commodities and supplies for TB management within MCH sett ing to determine facility readiness to integrate TB case fi nding into PNC services. The schematic presentation of the study design is given in Figure 1 .
Figure 1: Schema c presenta on of the study design
Intervention Description
The interventions were implemented over a period of six months from February to July 2010 and involved four major activities:
Developing and pretesting materials 1)
Improving provider knowledge on TB integration into PNC 2)
Reorganizing client fl ow 3)
Support supervision and strengthening data management 4)
Ac vity 1: Developing and pre-tes ng materials
This activity was informed by the formative assessment and aimed at ensuring that the project used standard materials that had been approved by the stakeholders. Three stakeholder meetings were held with DRH, DLTLD, NASCOP, City Council of Nairobi (CCN), and APHIA II OR team to build consensus on the training materials and the content of TB prevention and detection. The materials developed included: (1) a training module on prevention, control, detection and management of TB for the mother and baby during the post-partum period; (2) a Job Aid on TB screening during PNC; and (3) a monthly monitoring data tool for TB screening during PNC.
The training module covered the magnitude of TB, eff ects and management of TB during the postnatal period, as well as TB and HIV management for mother and the newborn (see Annex I). The Job Aid was adapted from the 2009 National Guidelines for TB and Leprosy Control and included the fi ve cardinal signs and symptoms for TB-persistent cough for three or more weeks with or without blood stained sputum; chest pain; close contact with a person suff ering TB; loss of body weight; and intermitt ent fever and night sweats (see Annex II). The existing PNC and TB registers were modifi ed, through consultations with DLTLD and DRH, to capture information on screening for TB during the post-partum period, which was then reported using a monthly data tool developed for the project (see Annex III). All the materials were pre-tested with a group 25 individuals comprising nurses from MCH units, clinical offi cers off ering TB services, and representatives of DHMT, and revised accordingly.
Ac vity 2: Improving provider knowledge on TB integra on into PNC
Ninety-two (92) service providers from the fi ve intervention sites were trained using the new materials, in addition to the MOH-DRH Targeted Postnatal Care Orientation Package. The training was conducted in four groups with each lasting fi ve days. The participants included the members of the DHMT, the staff in charge of facilities, and fi rst-line providers working in MCH units and the TB clinics. About two-thirds of the providers who were trained were enrolled or registered nurses/midwives ( Table 1) . Six of the trainees were drawn from the TB clinic. The training involved illustrated lectures for three days during which demonstrations on how to use the TB Job Aid were conducted. These were followed by half-day practical experience at a health facility, where the trainees practiced providing PNC with TB screening as well as the appropriate use of PNC and TB registers. At the end of each workshop, service providers from the same facility developed respective implementation work plans to be followed during support supervision. A standard pre-and post-test exam was administered to measure the knowledge on post-natal care and TB before and after the training. From the result of the pre-and post-test it was evident that learning took place (see Table 2 ). 
Ac vity 3: Re-organiza on of client-fl ow
The recommended PNC components include examination of mother and baby to rule out complications, counseling for danger signs, providing information on care for baby and mother, counseling and testing for HIV and FP. A client fl ow analysis undertaken during the formative stage showed that although the individual components were being off ered daily in all the facilities, they were not available as a comprehensive package under one unit. There was also inadequate infrastructure (room/couch) in almost all of the intervention sites to off er comprehensive postnatal care services. In this context, clients would queue for their babies' immunization in one unit and again for the postnatal/FP services in another.
The APHIA II OR project and MOH reorganized the client fl ow in four of the fi ve health facilities included in the study (Pumwani Maternity Hospital, Mathare North Health Centre, Kayole Health Center and Mbagathi District Hospital) to facilitate easier provision of PNC and TB screening services. In the reorganised services, mothers who had queued for baby immunization services in the child welfare clinic (CWC) room were fast-tracked to the PNC services, to avoid queuing again. In Langata Health Centre, a room was identifi ed to serve as a onestop unit for PNC services.
Ac vity 4: Suppor ve supervision and strengthening clinic readiness
The PHMT and the DHMTs in the zones where the project sites are located conducted bimonthly supervision visits in the intervention sites in the early phase of the project, to support the implementation of the action plans developed during training. These were later followed by two quarterly support supervision visits by the same team, during which the quality of PNC, TB screening, and data management and record keeping were strengthened. Discussions were also held with the providers to come up with solutions to weaknesses/problems identifi ed during the visit. The MOH-DRH reproductive health supervision tool with an addendum to include TB screening during the postnatal period was used during the support supervision. In addition, APHIAII OR in collaboration with DRH, DLTLD, and the PHMT equipped the facilities with TB drugs, TB registers and Cards necessary for integrating TB into postnatal care.
Evaluation of the Intervention
The project was evaluated at the end of the intervention period. Data collection involved: Facility assessment; 1) Provider interviews; 2)
Observations of client-provider interaction; 3)
Client exit interviews; 4)
Review of PNC and TB registers; 5)
Client fl ow analysis. 6) Facility assessment: This aimed at assessing the facility preparedness to integrate TB into PNC services. It involved structured interviews with the staff in charge of clinic at the fi ve intervention facilities to determine availability of infrastructure, equipment and supplies. A nurse working as a research assistant spent half a day at each clinic completing the clinic inventory using an observation checklist. Information was collected on staffi ng; staff update/training on PNC and TB in the last 24 months; availability of TB screening reagents within the facility; TB drugs; supplies for PNC services (general supplies for examining a postnatal mother); and FP commodities.
Provider interviews: Short structured interviews with 37 service providers at baseline and 32 providers at endline were conducted to assess their training, knowledge, and practices regarding the following: post-natal care; TB screening and management; HIV counseling and testing; and family planning during the postnatal care period. The interviews targeted all providers working within MCH units in all the fi ve intervention clinics.
Structured observations of client-provider interactions:
Trained nurses observed and recorded on a standardized checklist all aspects of postnatal care consultations as well as TB screening including providers' competence and ability to provide quality integrated PNC and TB services. Clients were assigned numbers as they entered the MCH unit. The research assistant picked every second client that was visiting the clinic for postnatal care services for up to six clients for every scheduled visit according to the MOH guidelines, that is, the fi rst visit within 48 hours, second visit within 2 weeks, and third visit within 4-6 weeks. Six client-provider interactions were observed for each category at each clinic. A total of 95 observations were conducted at baseline (out of a proposed sample size of 90) while 96 observations were conducted at endline.
Client exit interviews:
After each observation, short exit interviews were conducted with each consenting client after the consultation to explore their perceptions of the competence of the providers and their overall impression of the services received. All the clients who were observed consented to the exit interviews at both baseline and endline.
Review of client PNC registers: All PNC clients are registered for the services within the MCH unit. All PNC and TB registers in all the fi ve facilities covering the six-month period from February to July 2010 were reviewed to determine the number of PNC clients, how many of these clients were screened for TB, and the number that was diagnosed with and treated for TB.
Ethical considerations
Writt en informed consent was obtained for all the respondents in the study including service providers and PNC clients. The Population Council Institutional Review Board, the Kenya Medical Research Institute, and the National Council of Science and Technology granted ethical and research clearance for the study.
Analysis
Data analysis involved simple descriptive statistics (frequencies, percentages and means) together with the relevant signifi cant tests (of means and proportions) to determine if there are any signifi cant diff erences in the indicators of interest between baseline and endline measures for the interventions to be considered to have had an impact.
Key Findings
Result 1: Screening for TB among PNC clients TB screening was based on a job Aid that required providers to fi nd out whether the client had any history of the fi ve common signs and symptoms of TB -(i) persistent cough for three or more weeks with or without blood stained sputum, (ii) chest pain; (iii) close contact with a case of TB, (iv) loss of body weight, and (v) intermitt ent fever and night sweats. A comparative analysis of client-provider interaction at baseline and endline demonstrates a signifi cant increase of TB screening among PNC clients (Table 3 ) -66% of clients were screened for at least one of the symptoms, compared to 4% at baseline. However, less than a quarter of the clients (21%) were screened for all fi ve tracer signs and symptoms for TB. Result 2: TB case detection, treatment and referral According to the current TB and Leprosy Control guidelines 5 , clients who report to have had persistent cough for two to three weeks with or without blood should be suspected to have Pulmonary Tuberculosis (PTB) and require further investigation to confi rm the diagnosis. Within PNC, the process requires providers to complete a referral form for the client to take to the laboratory for a sputum specimen for Acid Fast Bacilli test to identify the bacteria that causes TB-Mycobacterium bacilli. At the laboratory, the client is given another sputum pot to take home and asked to produce an early morning sputum specimen the following day for re-confi rmatory test. The two specimens should be taken within 24 hours apart. PNC clients with a positive sputum smear are then referred to the TB ward within the facility where they are started on TB treatment.
A review of PNC service statistics at the fi ve intervention facilities shows that of all the 12,604 PNC clients screened for TB during the intervention period, only 15 (0.11%) were suspected to have TB, based on the screening tool. Fourteen of them had reported persistent cough for two or three weeks, while one had a history loss of body weight. All 14 clients suspected to have Pulmonary TB were immediately referred to the laboratory for sputum specimen collection and test. Twelve of these were confi rmed to have TB and referred to TB clinic within the respective facility for treatment. For the client with a history of loss of body weight, the TB diagnosis was confi rmed through a chest X-ray. TB/HIV co-infection was detected in only 3 of the 14 clients (Table 4) . 
Result 3: Effect of integration of TB screening into PNC on quality of care
The 2008 PNC package developed by DRH/MOH recommends that clients should make three targeted PNC visits. The 1 st visit should occur within the fi rst 48 hours after delivery, the 2 nd within two week after delivery, and the 3 rd should happen four to six weeks after delivery. On each visit the mother is expected to receive a range of services organized around 9 components: (1) history taking, (2) obstetric history taking, (3) counseling on maternal danger signs, (4) counseling on neonatal danger signs, (5) physical observation and examination, (6) counseling and testing for STI and HIV, (7) Mother's self care, (8) FP counseling, and (9) continuity of care. A 10 th component on TB screening was added on the existing PNC package as part of this intervention. A detailed description of services off ered and assessed under each component is included in Annex IV.
Quality of care for integrated PNC and TB screening was assessed using a scale aggregating the 10 components described above. The scores were generated from observations of client-provider interactions during the three PNC visits. A mean score was computed for each component and for each visit; these were then compared using statistical tests between baseline and endline. Mean scores for each component per visit are summarized in Table 5 . A comparison of baseline and endline score shows that the project interventions had a highly signifi cant eff ect on all 10 components of PNC. 
Conclusions and Recommendations
This project had four major objectives of: (1) improving provider knowledge; (2) documenting the feasibility of integrating TB into postnatal care; (3) improving procedures and protocols referral mechanisms for PNC TB clients; and (4) evaluating the eff ect of TB screening, case detection and treatment on PNC clients.
The fi ndings show that provider knowledge of TB screening, detection and PNC improved as a result of the training received. In addition, screening for TB and linking clients suspected to have TB for further investigations and treatment signifi cantly improved. Screening for TB among PNC clients was based on a job aid that included fi ve tracer conditions adapted from a WHO TB screening tool. Full application of the job aid in screening of PNC clients for TB was limited in the sense that not all clients were asked about all the fi ve tracer conditions. In terms of promoting utilization of the screening tool, a much shorter version (including only 2-3 tracer conditions) focusing on commonly asked tracer conditions would equally serve the same purpose.
Although there is no empirical evidence of how integration of RH/HIV services aff ects quality of care, there are suggestions in the literature that it may contribute positively or negatively 6 , 7 .
Findings from this study demonstrate that the process of integrating TB screening into PNC positively contributed to the overall quality of PNC. Moreover, this intervention provided opportunity to re-establish and reorganize PNC services at the study facilities.
The fi ndings demonstrate that it is feasible to use PNC services as a platform for TB screening and case detection. However, the actual cases detected to have TB were extremely low despite the facilities being located in areas expected to have high TB prevalence.
In response to WHO evidence that Kenya is among 22 countries worst hit by TB worldwide, the Population Council has since 2007 tested two interventions to promote TB case detection in RH services. The fi rst intervention was designed to improve TB screening and case detection in focused ANC in two districts in Western Kenya. This intervention contributed to more women gett ing screened for TB than would have been the case. However, actual numbers of clients detected to have TB were low. This current study was designed to improve screening and detection in PNC services, in facilities serving residents of slum areas in Nairobi suspected to have a high TB prevalence. However, the fi ndings are almost similar to those from the Western Kenya study -although TB screening increased detection of actual TB cases remained extremely low.
6 Liambila W., Mullick S., Askew I., Broutet N., Mohammed I., Awuor C., Kigen B., Mutunga C. et al. 2010.
Introducing and Pilot-testing the National Guidelines on Integrating the Management of STIs/RTIs into Reproductive Health Sett ings in Kenya; Population Council: Nairobi, Kenya. It might be important then for program managers and policy makers to decide whether routine TB screening in RH services is justifi able given very low cases of TB detected. Strategic considerations whether to or not to integrate TB into RH services may need to be based on good epidemiological data on TB in Kenya. A policy debate on whether to link TB services with RH services is also necessary before full scale-up of this intervention.
Annex I: The training module on integrating TB into post natal care services
Goal
• To strengthen the capacity of postnatal care services providers to integrate TB services into postnatal care services.
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Objectives
By the end of this session the participants will able to: Why integrate TB into PNC services.
• TB is public health concern in Kenya; Kenya is 13 th of the 22 TB high burden accounting 80% of global TB burden • HIV is the biggest risk factor for TB disease; HIV+ person have 10% annual risk of TB disease and 50% lifetime of developing TB disease.
• TB is the leading cause of mortality of PLWHA 4
Why integrate TB into PNC services…
• TB is one of the leading infectious causes of death among women of reproductive age
• HIV prevalence among pregnant women is 9.6 % (KAIS,2007)
• This women are eligible for TB screening according to the national TB/HIV guidelines
• Children born to smear positive are at high risk of TB infection.
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Why integrate TB into PNC services..
• Postnatal care is one of the most important maternal health-care services that provides continuum of care from the ANC, labor and delivery and postnatal care • All these mothers visits health facilities for their babies' immunization and growth monitoring and this offers an opportunity for TB screening and management.
TUBERCULOSIS
Integrating TB into Post Natal Care services
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What is tuberculosis?
• Tuberculosis is a chronic infectious disease caused by a bacillus called mycobacterium tuberculosis.
• This is acid fast rod shaped bacillus(AFB).
8
• Mode of transmission -coughing, sneezing, laughing and even talking.
• Natural history of infection:
-Most infections do not lead to disease, the TB germs are contained by the immune system, and remain dormant for the rest of a person's life without any problem.
Risk of TB infections
• Exposure of bacilli TB of the glands: signs and symptoms
• Slow painless enlargement of the lymph nodes which then become matted and eventually discharge pus
• The most commonly affected lymph nodes are glands of the neck (cervical lymph nodes)
• Lymph node enlargement is becoming common in HIV related TB
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Results of TB screening 
PTB Diagnosis
• PTB is detected by examining two separate sputum specimens which should be collected at least within 24 hours -1 st specimen to be taken immediately TB is suspected in facility and delivered to the laboratory on the same day -The 2 nd specimen is collected in the early morning of the following day at home and taken to the laboratory • Sputum smear examination for acid fast bacilli (AFB) confirms the diagnosis and therefore the drug regimen to be used.
• • Drug dosage based on weight
• Drug intake should as far as possible be directly observed.
• Ensure the entire 6-8 months treatment is taken 25 Common side effect of TB drugs • If a mother has TB and has started treatment 2 months or more before the due date, she should have 2 sputum smear tests done before the birth.
• If she is sputum smear negative just before delivery then she is non-infectious and the infant does not need prophylaxis and BCG is given at birth 
